Structural features and some binding properties of proteoheparan sulfate enzymatically labeled by calf brain microsomes.
Previous studies established that brain microsomes catalyze the transfer of [35S]sulfate from 3'-phosphoadenosine 5'-phospho[35S]sulfate to an O-linked oligosaccharide chain of a membrane glycoprotein and sulfamino groups of a membrane-associated proteoheparan sulfate (R. R. Miller and C. J. Waechter (1979) Arch. Biochem. Biophys. 198, 31-41). A large fraction of the proteoheparan [35S]sulfate can be released by treating the enzymatically labeled membranes from calf brain with 1 M NaCl. The salt-extracted 35S-labeled proteoglycan has been partially purified by a combination of ion-exchange and gel filtration chromatography. Based on chromatographic analyses, the 35S-labeled proteoglycan labeled in vitro is proposed to be a family of proteoheparan [35S]sulfates having an average molecular weight estimated to be 55,000. Variation in the length of the 35S-labeled polysaccharide chains partially accounts for the differences in molecular size of the proteoheparan [35S]sulfates. Binding studies reveal that the intact proteoheparan [35S]sulfates, as well as the free 35S-labeled polysaccharides released by mild alkali treatment, rapidly reassociate with calf brain membrane preparations. The association with calf brain membranes is saturable and reversible. Consistent with the binding being a specific interaction, only iduronic acid-containing glycosaminoglycans inhibit the association of the 35S-labeled proteoglycan with calf brain membranes and facilitate the disassociation. Neither the binding of the 35S-labeled proteoglycan to membranes nor the displacement was affected by hyaluronic acid, chondroitin 4-sulfate, or chondroitin 6-sulfate. The binding of the enzymatically labeled proteoheparan sulfate is reduced by preincubating membranes with either trypsin or chymotrypsin, but not with neuraminidase or phospholipase D. These results suggest that at least one class of proteoheparan sulfates could be specifically bound to one or more brain membrane proteins. The results also suggest a role for iduronosyl residues, and perhaps the stereochemical relationship of the carboxyl group to the O-sulfate moiety at C-2, in the recognition process.